equations in planargeometry admit a steadily propagating flameas a solutionfor everymixture. In the formercasethe solutions arecharacterized by a radius(r.) andin the latter caseby the buntingvelocity. The massconservation equationin a steady spherically symmetricsystemwith no sources or sinks, V.(pu)=0, wherep is the densityandu the fluid velocity vector,requiresthat u be identically zero everywhere. In spherical geometry, the solutionto steady, convectionfree diffusion equationsfor temperature andchemical species, V2T=0 andV2y,whereT is thetemperature andY the fuel mass fraction, areoftheformcI +c2/r,wherer isthe radial coordinate andq andc2areconstants. This formsatisfiesthe requirement thatTandYbebounded asr --)o_.Forcylindrical andplanargeometry the corresponding forms arecl +c21n(r) andcl + c2r, respectively, which areobviously unbounded asr _ 00. Forthis reason theory admitssteadyflameball solutions, butnot "flamecylinder"or "flame slab"solutions.Zeldovichshowed that foranadiabaticflameball, the energy andspecies conservation equations couldbecombined to infer the temperature at the surface of the flame ball (T,): When the heat losses are not too strong, two stationary flame ball radii are predicted (Fig. 2) , a "large" flame ball that is strongly affected by heat loss and a "small" flame ball that is nearly adiabatic, and when the losses are sufficiently strong no solutions exist, indicating a flammability limit.
As the limit is approached, the difference between the radii of the "large" and "small" balls decreases to zero. Stability analyses s9 showed that all small flame balls are unstable to radial disturbances, i.e., the flame will either Le less than a critical value which is less than unity, which explains why flame balls are not observed for mixtureswith Le less than but close to unity (e.g. CH4-air) or larger than unity (e.g. C3Hs-air), even for near- based on aircraft _g data was found 7 to be 1.5(gr.) w2, where g is the gravitational acceleration. Since velocities on the order of (x/r. are sufficient to disturb flame balls 12, g << 1.5 x 10 -4 go, where go is earth gravity, is required to obtain diffusion-dominated flame balls (as opposed to convection-dominated flames.)
To insure that the conductive flux, represented by (x/r,, is significantly less than the convective flux, represented by the drift velocity, the acceleration level should be a factor of 0 less than this, or 1.5 x 10 -5 go.
Another requirement is that the acceleration is small enough that the flame balls do not drift into the walls A typical image of the flame balls is observed in H2-air mixtures is shown in Fig. 5 . For this and most of the H2-air tests, unlike most H2-O2-CO 2 and H2-O2-SF 6 tests, all flame balls extinguished before the 500 s experiment time-out. This is mainly because the flame balls are larger in H2-air mixtures and the fuel (hydrogen) diffusivity is higher in N2 than in CO2 or SF6. Both of these factors led to more volume of fuel being consumed per unit time in H2-air tests for the same number of flame balls. Figure  6 shows measured flame ball radii for H2-air mixtures as a function of the fuel concentration. is equivalent to assuming zero absorption length. Figure  8 shows that the actual flame ball radii are much closer to that predicted assuming this upper botnad for reabsorption effects rather than that predicted without reabsorption.
The gas temperature data obtained from the Ha-air test shown in Fig. 5 are given in Fig. 9 , and the chamber pressure and radiometer data are given in Fig. 10 . These data are much more dynamic than that from the previous test, which is expected since 5 balls of varying size were observed and all extinguished a t varying times during the test. The maximum temperature observed was 576°C, which compares to the maximum predicted _3 temperature of 862°C. This discrepancy is not surprising considering that no flame ball was observed to make a "direct hit" on a thermocouple junction.
DISCUSSION

Buoyancy-induced flame ball drift
It had not been expected that the flame balls would last more than about half of the 500 s experiment time-out period because the drift velocity (v) of flame balls was expected to be given by the formula r v --1.5 ga/-_-*
(2). Figure 11 shows the mean separation between the three flame balls seen in Fig. 7 as a function of time, and the mean radius of separation, determined by finding the radius of the circle passing through all three flame ball centers. The camera view (not shown) orthogonal to that seen in Fig. 7 shows three practically collinear balls, which indicates that in the view shown in Fig. 7, the 
L1-LeJ
(5).
The prediction of Eq. (5) with the representative parameters for Test #1 (T. -1200K, To = 30OK, O_o= 10 mm2/s, r. = 3 ram, Le = 0.2) are shown in Fig. 11, where the formula has been multiplied to by (8/_3) w3 to account for the additional gradient caused by presence of three rather than two flame balls as well as transformation of the prediction from mean spacing to mean radius of separation. The agreement between theory and experiment is fairly close, and so may indicate some validity for the proposed mechanism. The flame balls were found to be much more sensitive to Orbiter Vernier Reaction Control System (VRCS) thruster firings than expected pre-flight. These firings produced a noticeable change in the flame ball position, drift speed, and especially radiometer data (Fig. 12) . The strong effect of microgravity disturbances on radiation is probably due to the fact that the visible flame ball is surrounded by a much larger volume of hot but non-reacting gas. Most of the radiation is emitted from this large gas volume rather than from within the flame ball itself al. This large ball of gas is extremely susceptible to buoyancy-induced motion resulting from even the smallest VRCS impulses (on the order of 50 Bg for 1 sec = 0.5 mm/sec). (Careful inspection of the two data sets from STS-83 also showed this trend, but it was much less noticeable in these cases because both STS-83 tests produced multiple flame balls with more widely dispersed hot gas regions that, as a group, are much less affected by the VRCS firings than tests producing only one or two flame balls.) Note that Fig. 12 shows that 
